We conducted a study to determine if emp loyme nt at a children s daycare facility increases an adults risk of carrying Strept ococcus pneumoniae in ge nera l and an tibiotic-resistant S pneum oni ae in particular: From January throug h Marc h 2003, we obta ined nasopharyngeal and oropharyngeal specime ns fro m 63 adult workers at 6 daycare fac ilities and 65 similarly aged contro ls; all but 2 controls we re nonclinical emp loyees at our tertiary ca re center: Culture and sens itivity data we re obtained fro m all specime ns, and written questionnaires were used to gather inf ormation on eac h dayca re worker; contro l, and daycare cente r: The vaccinat ion records of children at 5 ofthe 6 daycare centers were reviewed. Odds ratios with 95% confidence intervals were calculated to compare the rates of colonization with S pneum on iae in the dayca re workers and co ntro ls. Multinomial logistic regress ion analysis was used to compare different daycare centers and to ident ify riskfactorsforS pneumoniae carriage. Analysis ofthe results revealed that the prevalen ce ofS pneumoniae colonization among dayca re worke rs (3/63 [4.76%]) and controls (3/65 [4.62%]) was nearly ident ical. Whereas no S pneum on iae isolate fro m a daycare worker displayed mu ltiple drug resistance, a1l3 isolatesfrom the controls did; howevel;this difference was not statistically significant. We conclude that emp loyment at a children s daycarefacility in our community did not increase an adult s risk ofcarrying S pneum oni ae. In fact, daycare workers may be even less likely to a my antibioti c-resistant S pneum on iae because of the widespread and successful use of the hepta val ent pn eum ococcal vaccine in yo ung children.
Introduction
Over the course of time, Strep tococcus pneumo niae has acco unted for mo re morbidity and mortality among humans than any other bacterium.I Thi s bacterium poses the greates t threat to young children, to patient s with unde rlying deb ilitating medica l con ditions, and to the elde rly.' Th e spec trum of diseases ca used by Spneumoniae ranges from otitis media to pneum onia, sepsis, and menin gitis. However, eve n in the case of otitis media, S pneumoniae is the mos t virulen t of the various ca usative organisms. ' Pneum ococcal resistance to peni cillin was not documented in hum ans until 1965, and it rem ain ed uncommon in the United States until 1987." From 1979 throu gh 1986 , 0.2% of invasive pneu mococcal iso lates displayed high-l evel resistance to penicillin . By 1997 , that figure had increased to 49 .7% of isolates in children younger than 2 years. 2 
.5-S
Multiple-drug-resis tant pneumococci were first reported in South Africa in 1977 . 2 .4 (T he term "multiple dru g resistance" applies to a sero type that is resistant or intermediately susce ptible to 3 or more antimicrobials.) In the 1980s, mult iple-drug-resistant stra ins began to appe ar in the U.S., most likely imp orted from Europe. In addition to peni cillin , multiple-drug-resistant stra ins may be resistant to macrol ide, cepha lospori n, and fluoroq uinolone ant ibiotics. 2 .5-S By 1994, the inci dence of multiple-drug-resistant stra ins had reac hed 13. 1%. Th e mos t recen t data fro m the Tracking Resistance in the United Sta tes Today (TRUST) surveillance program 7 indicate that between 1999 and 2002 , the overall prevalen ce of:
• peni cillin resistance increa sed fro m 14.7 to 18.4 % • az ithro myc in resistan ce increa sed fro m 22.7 to 27.5 % • ceft riaxo ne resistance increased fro m 1.2 to 1.7% • levofloxacin res istance increased fro m 0.3 to 0.9%
Ch ildren were the focus of much of the attentio n that was paid to S pn eum on iae for goo d reason . Pneumococcal disease most frequently strikes between birth and 24 month s ENT-Ear, Nose & Throat Journal ' January 2007 of age. Pneumococci are responsible for approximately 50% of cases of acute otitis media in children and for 13 to 38 % of cases of community-acquired pneumonia in children. Children are also the ' principal vectors of S pneumoniae transmission, which occurs via either direct contact or aerosolization. Approximately 44 % of healthy American children 6 years of age and younger carry pneumococci in the nasopharynx; in other countries, such carriage rates are as high as 60 %. For children in daycare, this figure jumps as high as 60 to 80%. The carriage rate peaks at preschool age before subsiding. Risk factors for colonization by resistant strains of S pneumoniae in children include age younger than 2 years, frequent antibiotic use , use of antibiotics within the previous year, use of prophylactic antibiotics, participation in group daycare, previous hospitalization, underlying disease, an absence of breast-feeding during infancy, white race, suburban residence, two or more recent episodes of otitis media, and sustained exposure to cold weather. 2 ,s,6.9-l s Inthe daycare setting, the carriage rate of S pneurnoniae increases gradually and the proportion of resistant serotypes increases markedly in direct proportion to the number of children enrolled.10 In 1988, Henderson et al reported that pneumococci recovered from children in daycare were far more likely to be resistant to trimethoprim/sulfamethoxazole (TMP/SMX) and to bet a-lactam antibiotics than were organisms recovered from patients at a tertiary care university hospital. 16 Huebner et al reported that as many as 30% of such children will carry multiple serotypes.'? According to Boken et ai, one factor that might facilitate the spread of resistant pneumococci in the daycare setting is colonization of the daycare staff. "
Since the 1970s, we have known that antibiotics do not eradicate nasopharyngeal carriage of pneumococci, prevent reinfection, or prevent acquisition in infectionfree children." Therefore, the development of a vaccine represented a major step forward in the prevention of pneumococcal disease. The pneumococcal vaccine available to adults is an unconjugated, 23-valent product. For children, the seven-valent pneumococcal conjugate vaccine was approved by the U.S. Food and Drug Administration (FDA) in February 2000, and in the autumn of that year, the FDA recommended that it be universally administered to American children younger than 2 years. This vaccine includes seven serotypes: 4, 6B , 9V, 14, 18C, 19F, and 23F. These polysaccharides are combined with a nontoxic, mutant protein of diphtheria toxin. Thi s conjugate vaccine thus increases the likelihood of an adequate antibody response in children younger than 2 years. Children in this age group tend to have a limited antibody response to T-cell-independent antigens such as bacterial polysaccharides. This may explain the relative increase in the pathogenicity of pneumococci in young children. In early trials , this heptavalent vaccine proved to be highly efficacious in children. An 89.1 % reduction Volume 86, Number 1 in total invasive pneumococcal disease burden was noted in children who received at least one dose of the vaccine. Also, children who received the vaccine were 20.1 % less likely to require pressure equalization tubes. 2 ,S. 18. 20 More than 90 capsular types of pneumococci exist, and any ofthem can develop antimicrobial resistance. 19 Prior to the FDA's approval of the heptavalent vaccine, the seven most common pneumococcal serotypes in children younger than 6 years were, in order of decreasing prevalence, 14, 6B , 19F, 18C, 23F, 4, and 9Y. These seven accounted for 78.4 % of all infections with S pneumoniae; the first three of these serotypes (14, 6B , and 19F) accounted for more than half. At the same time , three serotypes (14 , 6B , and 23F) accounted for 75 % of infections with multipledrug-resistant pneumococci.
Beyond 2 years of age, serotype distribution in children becomes increasingly like the distribution observed in adults. The six most common serotypes among patients 6 years and older are, in descending order, 4, 14, 23F, 9V, 12F, and 6B. Meanwhile, a report from Spain indicated that serotypes 6, 9, 14, 15, 19 , and 23 were the most likely to be highly resistant to penicillin (minimum inhibitory concentration [MIC]:~2.0 ug/rnl), Likely the most important effect of the heptavalent vaccine is not that it decreases the overall carriage rate of S pneumoniae, but that it decreases the carriage rate of resistant serotypes of S pneul11oniae. 2 ,8,11,1 3,20 One factor that complicates treatment is that acute otitis media resolves spontaneously in more than 70 % of cases." However, while S pneumoniae is the most common cause of acute otitis media worldwide, it is also the least likely to resolve without antibiotic treatment. Meanwhile, more than 10% of cases of acute otitis media in children do not improve even with antibiotic treatment, and in countries with low antibiotic prescription rates, the rate of suppurative complications of otitis media is twice that of other countries.v" Some methods that have been proposed to control the spread of resistant pneumococci include withholding antibiotic treatment in mild cases of acute otitis media, shorter antibiotic courses for upper respiratory infections, and the use of the pneumococcal vaccine in children."
Adult workers in children 's daycare centers may be at increased risk of acquiring pneumococci. Furthermore, these adults may facilitate the spread of S pneumoniae from one child to another. The aim of the present stud y was to determine if employment at a children's daycare facility in Texas increased an adult's risk of carrying S pneumoniae in general and antibiotic-resistant S pneumoniae in particular.
Patients and methods
This cross-sectional prevalence study was conducted at 6 children 's daycare centers in Galveston, Tex., and at the University of Texas Medical Branch at Galveston.
Table 1. Se lecte d characteristics and find ings relat ive to the daycare workers (n =63) and contro ls (n =65)
A total of 63 adults employed at the daycare centers were tested for co lonization by S pneum oniae from January through Ma rch 2003 . During the same period, 65 adult controls who had not been employed in children's daycare were also tested for S pneutnoniae. The control group was made up of 63 subjects who worke d at the University of Texas Medica l Branch at Galveston in a nonclini cal setting (i.e., none was involved in direct patient contact), I housewife, and I elementary schoo l teacher.
Specimens were obtained from both the nasopharyn x and the oropharynx of each participant. All spec imen collection was performed in a standardized fashion at each participant's place of employment. Nasoph aryngeal specimens were collected on a calcium alginate swab attached to a flexible aluminum wire by one of two methods: either transnasally with the assistance of a nasal speculum or transorall y with a curved swa b slid behind and above the soft palate as describ ed elsewhere." Oroph aryngeal specimens were obtained on a sterile calcium alginate swab under direct vision assis ted by a headlight and a woo den tongue blade . Of note, the transoral route was far better tolerated by the particip ants.
All specimens were deposited at the same microbi ology laboratory for imm ediate processing. Identification of S pne umoniae was based on colony morph olo gy, Gram's staining, alpha hemolysis, and P-disk. Antibi otic sensitivities were determ ined for penicillin , cefot axim e, erythromyci n, levofloxacin, vanco mycin, clindamycin , and TMP/SMX.
The E test was used to determine susceptibility to penicillin :
Contr ols n (% )
Women/men Daycare n (%) 59/4 (93.65/6.35)*
• Isolates with an MIC of less than 0. 125 ug/rnl were considered to be penicillin-susceptibl e. • Isolates with an MIC of 0.125 to 1.0 ug/ml were considered to be intermediately susce ptible to penicillin. • Isolates with an MIC greater than 1.0 ug/ml were considere d to be penicillin-resistant.
The laboratory also reported the presen ce of clinically relevant pathogens when grown from culture.They included beta-hemolytic streptococci, Staphylococcus aureus,Moraxella catarrhalis, and mold. Serotyping of S pn eum oniae was not perfo rmed.
Written questionnaires were used to collect data on each study particip ant and each daycare center. Inform ation was record ed on each participant's sex, age, antibioti c use durin g the previous year and the previous 2 month s, history of vaccin ation with the 23-valent pneumococcal vaccine, all sites of current employment, and the duration of empl oyment in children' s daycare. Data were also gathered on the number of children at home and their ages, as well as each ch ild's participation in daycare and history of vacc ination with the heptavalent pneum ococcal vacci ne. For eac h dayca re center, information was recorded on the numb er of childre n enrolled, their age range, the cost of enr ollment , and the numb er of adult employees.
Odds ratios and associated 95% confidence intervals were calculated to compare colonization with any of the previously mentioned pathogen s between daycare workers and control s. Multinomi al logistic regression anal ysis was performed with SPSS software to compare the daycare centers and to identify general risk factors for S pn eum onia e carri age among both the daycare subjects and controls. * The only statistically significant difference between the IIVO groups was the sex distribution (p = 0.000748).
Results
The daycare worker popul ation was made up of 59 wo men and 4 men, aged 18 to 62 years (mea n: 35), and the co ntro l gro up included 46 women and 19 men, age d 2 I to 65 years (mea n: 36) (table I) . The only statistically significant difference between the two gro ups was the sex distribution (p = 0.000748). No difference s were seen with respect to age, antibiotic use, history of vacc ination with the 23-valent pneum ococcal vaccine, or the number of children at home . Only 3 of the 63 adult daycare workers (4.76%) were colonized with S pneumoniae at the time of the study. Of these 3 patients, 2) . Two of the 3 isolates were sensitive to all antibiotics tested; the other demonstrated resistance to penicillin (MIC: 2.0 ug/ml ) and TMP/SM X. Two of the three isolates ca me from the same daycare center. Beta-hemolytic streptococc i were isolated from 12 of the daycare workers (19.05%), S aureus from 9 (14.29%), and M cata rrhalis from 2 (3. 17%) (table 3) .
ENT
Only 3 of the 65 control s (4.62%) were colon ized with S pn eumoniae at the time of the study ; 2 grew S pn eum onia e from the nasopharynx only and the other grew Spn eum onia e from the oroph arynx only (table 4) Beta-hemolytic streptococc i were isolated from 10 (15.38%) of the co ntrols, S aureus from 7 (10.77%), and M cata rrhalis from I ( 1.54% ) (table 3). Seven of the controls (10.77%) had at least I child in daycare; none of these 7 was colonized with S pneumoniae. However, isolates fro m 3 of these 7 subjects (42.86%) did grow beta-hemolytic streptococci . There was no significant difference in beta-h emolytic streptococcal colonization between the daycare workers and the controls who had children in daycare, according to the chi-square test (p = 0.28). None of the controls had been vaccinated with the 23-valent pneumococcal vaccine.
The numb er of children attending the 6 daycare centers Vaccin ation record s were submitted by 5 of the 6 daycare centers; the exception was the same center that had 2 employees with Spneumoniae. Between 16.36 and 56.76% of children at the 6 daycare centers were 3 years of age or younger (mean: 38.42%). Of these younger children, between 6 1.76 and 100% (mean: 82.97%) had received the heptava lent pneumococcal vaccine at least once.
Odds ratios were calcul ated to estimate the relative risk of colonization with S pn eumoniae, penicilli n-resistant S pneumonia e, multip le-dru g-resistant S pneumoniae, beta-hemolytic streptococci, S aureus, and M catarrhalis among daycare workers as compared with the control s. Odd s ratios were also calcul ated for co lonization with S pn eum oniae and penicillin -resistant spneumoniae in the nasopharynx as compared with the oro pharynx. None of the differences in these comp arisons achieved statistical significance based on 95% confidence intervals. Mu ltinomial logistic regre ssion analysis was performed to ident ify any correlations betwee n co lonizatio n with S pneumoniae and sex , age, antibiotic history during the previ ous 2 month s, antibi otic history durin g the previou s year, having at least I child at home, having at least I child in daycare, the numb er of children enro lled in daycare, the length of time emp loye d in daycare, the num ber of employee s at a daycare center, and the cost of daycare . Again , no statistically significant relationships were found . (The cost of enro llme nt in dayca re was take n as a roug h estimate of the socioeconomic status of enro llees at a given daycare ce nter. Of note, the least ex pensive daycare center had the highest numb er of isolates positive for S pneunioniae [2] . )
Discussion
In the prese nt study, the prevalence of co lonization with S pneumoniae amo ng adult workers in children's daycare and contro l subj ects was nearly iden tical-4.76 % and 4 .62%, respec tive ly. Among the daycare workers, I of the 3 isolates demonstrated antibio tic resistance, and this was to pe niciIIin and TMP/SMX. Amo ng the co ntro ls, all 3 isolates demonstrated resistance to three different antibiotics and were therefore classified as multiply dr ugresistant. Neverth eless, none of these differences was statistica lly sig nificant.
On the basis of these data and data fro m other reports, it is apparent that the prevalence ofco lonizatio n with S pneumoniae among adu lts is much lower than the prevalence of colo nization among chi ldre n. In a study at a children's dayca re ce nter in Oh io, Reich ler et al found that only 2 of 26 staff mem bers (8%) grew S pneumoniae fro m the nasopharyn x, compare d with 134 of250 children (54%).14 Whi le the nasopharynx likely represents the primary site of colonizatio n for S pneumoniae in children , evidence sugges ts that oropharyngea l sa mpling may be a more sensitive means of detecting co lonization in adults.I-? The study by Reichler et al involved samp ling fro m the nasopharynx only, so some adults co lonized with S pne umon iae were likely missed ." Even so, pne umococcal colonizatio n among adultseven daycare workers in the pre-hep tavalent vaccine era-is low. It is true that ex posure to you ng chi ldre n at home significantly increases carriage rates in adults; Hendley et al reported that a parent in a household with I or more preschool-aged children has a I-in-4 chance of carrying S pneumoniae at some point, while that likelihood falls to 2% for parent s whose children are in j unior high school.' Sibling-to-sibling spread is more common than child-toadu lt spread," and susce ptibility to the acq uisition of S pneunioniae decreases as age increases. IS Similarities do exis t between adu lts and children in that ( I) the presence of a viral upper respiratory infection increases the likelih ood of acquiring S pneunioniae as a carrier, and (2) the mea n duration of carriage is 9 weeks in childre n and 10 weeks in adults.'·'3.21However, Gray et al reported relatively high concentrations of serum antibodies to colonizing types in adults, whereas children-particularly those younge r than 2 yea rs-had low or undetectable levels." Th is finding likely ex plains why yo ung childre n are both more likely to carry S pneumoniae and more susceptible to pneum ococcal disease.
Among adults, one would expect workers at children's daycare ce nters to car ry antibiotic-resis tant strains of S pneuinoniae more freq uently than do other adults. Howeve r, this was not the case in our study, and the reaso n is likely attributab le to the widespread and successful use of the hept avalent conj ugate pneumococcal vacc ine in young children. This vaccine has not been found to decrease the overall carr iage of S pneumoniae, but it has been found to decrease the carriage of res istant serotypes . In our study, the mea n S pneumoniae vacci nation rate amo ng children aged 3 years and you nger in the 5 reporting daycare centers was 82.97%. Therefore, exposure to antibiotic-res istant sero types was likely lower among the daycare worke rs than among the controls. Prior to the introduction of the heptavalent conjuga te pneumococcal vacc ine, eradication of naso phary ngeal carr iage of resistant strains of S pne umoniae proved to be ext remely difficult in daycare populations." That story may now be changi ng.
Based on work done in the 1970s, Gray et al!' reported several key findings:
• The mean age of patient s at the acquisition of S pn eum onia e was 6 months (range: 4 days to 18 mo). • The acq uisition rate of Spneunioniae was highest fro m January throu gh March (the same time of year that we conducted our study). • The youn ger a child was at the time of acquisition, the longer he or she was likely to carry a given strai n. • Prolonged nasoph aryngeal carriage of a single strai n was commo n, but infec tion seco ndary to such a strain was uncom mon. • In approxi mately 75% of cases, the diseasecausing sero type was newly acquired.
As previ ously mentioned, the nasopharynx is believed to be the site most often colonized with S pn eum oniae in childre n, while the oropharynx is the most common site in adults. However, in our study of adults, 4 of the 6 isolates came from the nasoph arynx and the other 2 fro m the oroph arynx. Furthermo re, no subject was colonized in both the .nasopharynx and oro phary nx. Our findings sugges t that adults actually may not differ from children with respect to the site of colonization and that one should sample both sites when seeki ng S pneumoni ae co lonization in adults.
Th e association between TM P/SM X resis tance and a decreased susce ptibility to penicillin is com mon in several countries. 15 We noted the same pattern in our study, in which 3 of the 4 isolates that dem onstrated antibiotic resistance displayed decreased susceptibility to both penicill in and TMP/SM X.
In the present study, coloniza tion with other clinically relevant organisms-beta-hemolytic streptococci ,Saureus, and M catarrhalis-was slightly more common amo ng the daycare workers than the co ntrols, but the differences were not statistica lly significant. Beta-hemolyti c streptococci are rarely a cause of acute otitis media in children Volume 86, Number 1 younger than 2 years, but they have become a relatively common cause of acute otitis medi a in ch ildren older than 5 yea rs."Thi s organ ism was encou ntere d more frequentl y than S pneumoniae in our study, and it may merit further study in the daycare setting.
Note should be made that not all daycare center s in the Galves ton area were invo lved in this study. However, we did make an effort to include daycare centers of various sizes and soc ioeco nomic characteris tics. Furthermore, not all employees at each daycare center were willing to volunteer for specimen collection. Thu s, a self-selection bias might have exis ted.
Conclusions
The prevalence of colonization with S pne umoniae among adul t workers in childre n's daycare centers and controls in the Galveston area was nearly identi cal. Surpri singly, antibiotic-res istant strains were more co mmon in the control gro up. Th erefore, adult daycare wo rkers in Galveston do not appear to have a higher risk of co lonization with S pneumoniae in general orantibiotic-resistant Spneumoniae in particul ar.
The prevalence of S pn eum oniae carriage is higher in children than in adult s, and young children are more susce ptible to pneum ococcal disease than are health y adults. Th is may be attributable to the presence of higher levels of serum antibodies to pneum ococci in adults. Even so, the wides pread and successful use of the heptavalent conj ugate pneum ococcal vaccine in young children in Galveston may already be decreasing the carriage rates of antibiotic-resistant S pne umoniae in the daycare setting amo ng not only childre n, but also adults.
One should sample both the nasopharynx and oropharynx when seeki ng S pn eumoniae colonization in adults.
Finally, in our study, beta-hem olytic streptococc i were more co mmon than pneumococci in the pharynx.
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Continued from page 37 skin macer ation and subsequent infection. However, our search of the ME DLINE database failed to produce any direct evidence to confirm either of these theories.
It has been suggested-" that subtotal resection of neurofibromas that are tender or that cause deformity or a loss of functio n is preferable to a complete excision; the latter procedure may resu lt in a loss of norm al tissue and still not prevent a recurrence. Indeed, Trevisani et al' wrote that "complete surgical excision of these lesions is virtually impo ssible, if not contraindicated ," and Crikelair and Cosman?emphasized thatamelioration rather than comp lete eradication sho uld be the therapeutic goa l. Large lesions may require reco nstruc tion and eleva tion of the pinna with der mal strips' or Marlex polypropylene mesh .I We were able to co mpletely excise the lesion in our patie nt without causing any substantial cosmetic and functio nal deficit.
